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Summary

This document is a compilation of the information on well drilling and construction, well develop-
ment, pump installation, and sediment sampling at three new RCRA wells (299-W-18-40, 299-W19-44,
and 299-W19-45) constructed at Waste Management Area U in September 2001. These wells were
constructed to the specifications and requirements described in Washington Administrative Codes 173-
160 and 173-303.

Grab samples for geological description and archive were collected every 5 ft throughout the wells.
Borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contaminants.

At well 299-W18-40, beta-gamma activity was found to be slightly above background at 120 ft below
ground surface. All other measurements were below background. Cesium-137 was found at the ground
surface and at 3 ft below ground surface (bgs). No other manmade contamination was found.

At well 299-W19-44, no radionuclide contamination was found, but several intervals of high carbon
monoxide were detected. Cesium-137 was detected at 3 ft bgs at 0.4 pCi/g.

At well 299-W19-45, no radionuclide contamination was found, but several intervals of high carbon
monoxide were detected. Cesium-137 was detected near the surface at 0.4 pCi/g. No other manmade
radionuclide was detected.

At well 299-W19-45, samples for geological description and archive were collected every 5 ft

throughout the well. No contamination was noted. Cesium-137 was detected near the surface at 0.4 to
1.4 pCi/g. No other manmade radionuclide was detected.
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1.0 Introduction

Three new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) U in August and September 2001
in partial fulfillment of Tri-Party Agreement (Ecology et al. 1998) milestone M-24-00M. The wells are
299-W18-40, 299-W19-44, and 299-W19-45. Table 1 correlates the well name with the well number.
Well 299-W18-40 is located outside the southwest corner of 241-U tank farm and is a new upgradient
well in the monitoring network. Wells 299-W19-44 and 299-W19-45 are new downgradient wells
located east of the 241-U tank farm. The locations of all wells in the WMA U monitoring network are
shown on Figure 1.

The groundwater quality assessment plan for WMA U was issued in 2001 and calls for the installa-
tion of five new wells (Smith et al. 2001). The three wells installed in 2001 are part of those described in
the assessment plan. The new wells were constructed to the specifications and requirements described in
Washington Administrative Codes 173-160 and 173-303, the assessment plan for WMA U (Smith et al.
2001), and the description of work for well drilling and construction.'

This document compiles information on the drilling and construction, well development, pump
installation, and sediment sampling applicable to the installation of the three new wells. Appendix A
contains the Well Summary Sheets (as-built diagrams), the Well Construction Summary Reports, and the
geologist’s logs; Appendix B contains results of physical properties testing; and Appendix C contains
borehole geophysical logs. Additional documentation concerning well construction is on file with
Bechtel Hanford, Inc., Richland, Washington.

English units are used in this report because that is the system of units used by drillers to measure and
report depths and well construction details. The information below can be used for conversion to metric
units:

1 foot (ft) = 0.3048 meter
1 inch (in.) = 2.54 centimeters
1 gallon (gal) = 3.785 liters

Table 1. Well Names and Well Numbers for Wells Drilled at Waste
Management Area U During Calendar Year 2001

Well Name Well Number
299-W18-40 C3395
299-W19-44 C3393
299-W19-45 C3394

" Letter from J. S. Fruchter (Pacific Northwest National Laboratory) to G. B. Mitchem (Bechtel Hanford
Inc.) Description of Work for Drilling of CY 2001 RCRA Groundwater Monitoring Wells, dated April 16,
2001.
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2.0 Well 299-W18-40

2.1 Drilling and Sampling

Well 299-W18-40 was drilled in August and September 2001. The borehole was advanced with a
cable tool rig and drive barrel from the surface to 147 ft below ground surface (bgs). An air rotary drill
rig was used from 147 to 178 ft bgs and a cable tool rig with hard tool from 178 ft to total depth of 260 ft
bgs. Temporary 10-%-in.-outside-diameter, carbon steel casing was used for the entire depth. An
unknown amount of water was pumped into the borehole at about 178 ft bgs to unstick the drill bit.
Approximately 255 gal of water were added to the borehole during hard tool drilling.

The sediments encountered during drilling were eolian silty sand from the surface to about 10 ft bgs
and Hanford formation sandy gravel and silty sandy gravel from 10 to ~69 ft bgs and sand with minor
silty sand and sandy silt from 69 to 116 ft bgs. Sandy silt of the upper Plio-Pliestocene unit exists from
about 116 to 133 ft bgs and the lower Plio-Pleistocene silty sandy gravel with caliche from 133 to 137 ft
bgs. Sandy gravels and silty sandy gravels of the Ringold Formation member of Wooded Island, unit E
exists from 137 ft to the bottom of the borehole at 260 ft bgs. The geologist’s log is included in
Appendix A.

Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.
Also, two split spoon samples were taken from 220 to 222.5 ft and from 250 to 252.5 ft bgs for analysis
of particle size distribution. Particle size distribution data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. Beta-gamma activity was found to be slightly above background at 120 ft bgs. All other
measurements were below background. The borehole was geophysically logged with spectral gamma and
neutron moisture tools. Cesium-137 was found at the ground surface and at 3 ft bgs at <0.2 pCi/g. No
other manmade contamination was found.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W18-40 in September 2001. A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 253.28 to 218.27 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 218.27 ft bgs to 1.9 ft above ground surface.
A 2-ft-long stainless steel sump is below the screen from a depth of 255.28 to 253.28 ft.

The filter pack is 10 to 20 mesh silica sand from 257.8 to 207.8 ft bgs. The annular seal is % in.
bentonite pellets from 207.8 to 202.0 ft bgs, granular bentonite from 202.0 ft to 11.6 ft bgs, and Portland
cement grout from 11.6 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the
well at the surface. A protective casing with locking cap, four protective steel posts, and a brass marker



stamped with the well number were set into the concrete. The protective casing extends 2.22 ft above the
concrete pad. The Well Summary Sheet (as-built) and Well Construction Summary Report are included
in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD&3(91) datum.
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2 and the survey data sheet is included in Appendix A.

Table 2. Survey Data for New Wells at Waste Management Area U

Well Name Easting (m) Northing (m) Elevation (m) Reference Point
566723.29 134996.41 Center of casing
299-W18-40 203.413 “X” on rim
566723.28 134996.72 202.735 Brass cap
566896.95 135041.97 Center of casing
299-W19-44 207.277 “X” on rim
566896.95 135042.26 206.520 Brass cap
566897.65 135087.65 Center of casing
299-W19-45 206.413 “X” on rim
566897.64 135087.88 205.661 Brass cap

2.3 Well Development and Pump Installation

Well 299-W18-40 was developed in September 2001. A temporary, submersible pump was used to
remove approximately 1,067 gal of formation water at about 5 gal/min. The pump intake was at 250 ft
bgs. Final drawdown was 12.1 ft and turbidity was 4.46 NTU.

A dedicated submersible sampling pump (Redi-Flo2) was installed in well 299-W18-40 in October
2001. The sampling pump was originally installed with the intake at 34.95 ft below static water level.
The pump later was raised 20 ft. Static water level was 214.6 ft bgs on September 27, 2001.




3.0 Well 299-W19-44

3.1 Drilling and Sampling

Well 299-W19-44 was drilled in August and September 2001 with a cable tool drill rig from the
surface to a total depth of 272.0 ft bgs. The well was advance using drive barrel and split spoon sampler
from the surface to a depth of 153 ft and by hard tool from 153 ft to total depth. Temporary 11-%-in.-
outside-diameter, carbon steel casing was used from the surface to 61 ft bgs and 8-%-in. temporary casing
from the surface to total depth of 272.0 ft.

The sediments encountered during drilling were Hanford formation sandy gravel and gravelly sand
from the surface to ~45 ft bgs and sand and silty sand from 45 to 130 ft bgs. Sandy silt of the upper Plio-
Pleistocene exists from 130 to 144 ft bgs and lower Plio-Pleistocene silty sandy gravel with caliche from
144 to 147 ft bgs. Silty sandy gravel and sandy silty gravel of the Ringold Formation member of Wooded
Island, unit E exists from 147 ft bgs to total depth. The geologist’s log is included in Appendix A.

Near continuous split spoon samples were collected from the surface to 145 ft bgs for characterization
of uncontaminated vadose zone sediments. Grab samples for geologic description and archive were
collected every 5 ft throughout the borehole. Also, two split spoon samples were taken from 232.0 to
234.5 ft and from 267 to 269.5 ft bgs for analysis of particle size distribution. Particle size distribution
data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No radionuclide contamination was found by field screening methods but several intervals had
relatively high carbon monoxide levels in the borehole. The borehole was geophysically logged with
spectral gamma-ray and neutron moisture tools on September 4 and 5, 2001. Cesium-137 was the only
manmade radionuclide identified. Cesium-137 was found at 3 ft bgs at 0.4 pCi/g.

3.2 Well Completion

The permanent casing and screen were installed in well 299-W19-44 in September 2001. A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 264.9 to 229.9 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 229.9 ft bgs to 2.0 ft above ground surface.
A 2-ft-long stainless steel sump is below the screen from 266.9 to 264.9 ft bgs.

The filter pack is 10 to 20 mesh silica sand from 272.0 to 218.9 ft bgs. The annular seal is Y4-in.
bentonite pellets from 218.9 to 213.03 ft bgs, bentonite crumbles from 213.03 to 10.3 ft bgs, and Portland
cement grout from 10.3 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the
well at the surface. A 6-in. stainless steel protective casing with locking cap, four protective steel posts,



and a brass marker stamped with the well number were set into the concrete. The protective casing
extends 2.48 ft above the concrete pad. The Well Summary Sheet (as-built) and Well Construction
Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD&3(91) datum.
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2 and the survey data sheet is included in Appendix A.

3.3 Well Development and Pump Installation

Well 299-W19-44 was developed in September 2001. A temporary, 3 hp, submersible pump was
used to remove approximately 936 gal of formation water from 263 ft bgs. Well development began at
5 gal/min but excessive drawdown (27 ft) dictated a slower pumping rate of 3 gal/min for most of the
development. The final drawdown was 18.6 ft and the final turbidity was 3 NTU. The top half of the
screened interval was not developed. The final turbidity was 1.81 NTU.

A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W19-44 in September
2001. The sampling pump intake is at 255.35 ft bgs (or about 28.4 ft below the water table). Static water
level was 226.96 ft bgs on September 14, 2001.

4.0 Well 299-W19-45

4.1 Drilling and Sampling

Well 299-W19-45 was drilled with a cable tool drill rig from the surface to 30 ft bgs and with air
rotary rig from 30 ft to a total depth of 266.1 ft bgs during August 2001. Temporary 10-%4-in.-outside-
diameter, carbon steel casing was placed from the surface to total depth. About 75 gal of water were
added at 233 ft bgs to clear cuttings from the borehole, and an unknown amount of water was added at
~256 ft to keep the cyclone sampler from plugging.

Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation
silty sandy gravel and sandy gravel from the surface to about 53 ft bgs and sand, gravelly sand and silty
sand from 53 to 133 ft bgs. Sandy silt of the upper Plio-Pleistocene exists from 133 to 137 ft bgs and
lower Plio-Pleistocene sand and silt and silty sandy gravel with caliche exists from 137 to 145 ft bgs. The
Ringold Formation member of Wooded Island, unit E was encountered from 145 ft bgs to the bottom of
the borehole. The geologist’s log is in Appendix A.



Sediment samples were collected at approximately 5-ft intervals for geologic description and archive
throughout the entire borehole. Two split spoon samples were collected from 224 to 226 ft and from 257
to 259 ft bgs for analysis of grain size distribution. Data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was noted by field screening methods. The borehole was geophysically
logged with spectral gamma-ray and neutron moisture tools on August 15 and 16, 2001. Cesium-137 was
identified near the surface at 0.4 to 1.4 pCi/g. No other manmade radioisotopes were found. The
geophysical logs are in Appendix C.

4.2 Well Completion

The permanent casing and screen were installed in well 299-W19-45 in August 2001. A 4-in.-inside-
diameter, stainless steel, continuous wire wrap (20 slot) screen was set from 259.03 to 224.12 ft bgs. The
permanent casing is 4-in.-inside-diameter stainless steel from 224.12 ft bgs to 2.11 ft above ground sur-
face. A 2-ft-long sump from 261.13 to 259.03 ft is attached to the bottom of the screen.

The filter pack is 10 to 20 mesh silica sand from 266.1 to 213.4 ft bgs. The annular seal is bentonite
pellets from 213.4 to 207.3 ft bgs, bentonite crumbles from 207.3 to 9.5 ft bgs, and Portland cement from
9.5 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.

A 6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass marker
stamped with the well number were set into the concrete. The Well Summary Sheet (as-built) and Well
Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2 and the survey data sheet is included in Appendix A.

4.3 Well Development and Pump Installation

Well 299-W19-45 was developed in August 2001. A temporary, 1 hp, submersible pump was used to
remove approximately about 3,940 gal of formation water. First, about 3,540 gal of water were removed
at 30 gal/min with the pump intake at 257.5 ft bgs resulting in 17.3 ft of drawdown. Then about 400 gal
of water were removed at 10 gal/min with the pump intake at 236.5 ft bgs; drawdown was about 4.4 ft.
The final turbidity was 1.20 NTU.

A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W19-45 in September
2001. The sampling pump intake is at 235.35 ft below the top of casing (8.5 ft below the water table).
Static water level in the well was 226.85 ft below top of casing on September 4, 2001.
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A, EEd -
£25) 1A - fua- 13257 sandy S10T Cam)
yisi ¥ Pk X
4 ¥ (g sirt vauec)
,(” /t/’ L)
/"/ ”—’
N AT i
Benfousde Pellets: Aig 421l a0 oy
P ) AAL 44k TR, P
202,0"— 207.8 25 41T 328 - 1380 5 6
e A -/ =~ PR °
”’.( /:": —2a wl caliche
AA
i v is - L
:’ A '—/,- A d = C
4 A
gyl :". 5 lia’~ 1807 fmmd:\‘ GeAvE (sT)
"f: P30y \u©
AAT Ay
% 3%
’ ; . L’ (m3e)
J1180” — 2205 ity « L
Wellscreens  SS 3oyl
0.020-in slot ot wire-
Luhgz'p
7 [ i ’ .
2{8.27 — 253, 8 1030, ~ 2355 gementtd s:\*}i
savd, ocavel
- %
’ ’ -
3225 - 250.0 q:l‘ij. s:mo\‘:.‘ Ckﬁlfu-lm)
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WELL SUMMARY SHEET

Paged of 2
Date: oqliglo)

WelliD: ¢. 3395

Well Name: = 9910123 =40

Location: g .5 Corper ®% 391-4 Tank Eacm

Project ey o1 RE@ A Dei\ling

Prepared BYe yactne LD Ublber ]Datei caltato y

Signature: & an o Xoea -\ k&kﬁd vy LD/(/?/ée/‘

Reviewed By: A d[(/eeéej_“ ‘Date: /?/OA/
O fecfera

[0-20 mesh silica

2078+ 257.8'

Tailpipe with welded
encleap. 253.28% 255 2¢"

UJ[M}T'ﬁ CRosy ZE5TS w0 269

Toeowest 7 Y

ﬁ” tem pPore v‘y Caln g

temoved From groumoﬂ

All cﬂc‘pHS are | Yeet

LE/OW 3rouhrﬂ SHT‘FQCG

30

Signature:
L4 v
CON?(RUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Graphic Lithologic Description
Sandpack: aqo

e 2500 2888 SermerTd s:u-:.‘

Sund g4 o raug)
<

280 —

53,8 e’ ailte Sardy geavellnsg)
W N

T = a0 bes

W= 2146 9/a7/o01
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WELL SURVEY DATA REPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, PL.S.
Company: Rogers Surveying, Inc.

Date Requested: 11/19/01

Requestor:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Civil surveying for eleven groundwater wells
in 200W & 200E Areas.

Horizontal Datum: NADS3(91)

Vertical Datum: NAVDSS

Units: Metric

Hanford Area Designation: 200W

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
HSWB-037 & GPS31

Vertical Control Monuments:
2W-43 & HSWB-037

Well Name | Well ID | Easting Northing Elevation
299-W18-40 | C3395 566723.29 134996.41 Center of Casing
203.413 | “X” on Rim
566723.28 134996.72 202.735 | Brass Cap
Notes:

Surveyor Statement:

I Gary B. Wagner a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in December, 2001
under my direct supervision and that the data

contained here is frue and correct.

Certification Seal

BHI-EE-202 (09/98)
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B Page \ of Q
OREHOLE LOG e
WelllD: 3 3a¢ ‘WeHName: 2A8-w -y g Location: s > cornae BF 24WI-U
Project: & M oy ReAP  Onllling Reference Measwring Point: G cound Sucface
A
Sample Sample Description Comments:
Depth Graphic | Group Kame, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
{Ft) Type Blows Leg g : N g h Method, Method of Driving
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. |Recovery Size Reaction to HCI Sampling Tool, Sampler
! Size, Water Level
o\® | n\Q V0 . ' °
e — Q ‘D o FEiA eaaderiel STy Sand . 15 fo C avle Tool. Dolye Rarred
- (} 21T, 36" sand. 1,0% gtaCother) HoT baslt | 2% “\1;{«-&««#
I
- ie] AL r-ou‘:Lah bhnmn)%‘\'*on%‘ can Wet 7 . ’7 VXJ
- 16“DB.
\
& — %‘%_ Craw dechiud@ 8.y
- 2, 8. Y 8Fockaronnd
1o \‘ P ’ . e L .
- |[pecniyve | H\0.0 — \O.pn S \tu‘\ SQ\’\A\:‘ Grove\l mat) 38 /4 horak Bechilye B 10.0
- -q‘rm.m_\_ VS %n sand V0 o 21T, Sand VE-coe M@_hg_g&%f_ﬁm_
- 3 'nnsr-\‘,“sar-"t'd §% vE=-€ 0% med, 26 7s cne O
- :':;G"GUL\ 20 la S, _\O‘Io wed €% Coe pelbles Lon
1 fSeiaics do¥e basalt, 10YR6 2 light hcownish qray.
'S —|Geenial i 5‘\'057\0\ exvi M et Grod Aechive (IS o
-— "/3 5@ hﬁfl(&:‘rmu'\é\-
[€<ED) [y o
- 1.0 = \6 0 GrousNy Saed , Saxd 75 fy Gravel 24
- ISavd  yE-vn, SB wpd orisd WP -l 8- E
- 3 20-85°6 wiep, Goauel B9 sm oo, 200 med,
20 —[Rrdnve. onod sorded se-58, 71570 baea, 280 a-it-‘z_b‘“e}
- slhode s\ (amrhcmu\ DD _owny -'hc\)
\Q.0°
- Siamn e —— 23 5oméu Geave). Sond 55 I«) Gravel [6oab Brchive@a0.07
I &2 alwwst
- o8 lo. Serre Qs qboue desrr.{\‘.nn. Graned KL XY@ ch,b%romd
- : heacy_sertod . Lo’lo weed peishis | 20'lo vose- e, lesbble maxaize \3Smn
DE "~ Brentius Sl2p %0 g g2lobhes
9 ~"
- 493.0"— 270 Stightlay 3011y Sandy qravel.$ 70 | Geal firehivs. @ 250
- SU01 36% sand, 20"/0 goavel, Savd € -vose, b & XQ wackeesand
- 'F' '.550’0 med, 0%/ cse-vesr, laaa
= vV bas 40/ a'i1 Coorly wa ﬁ-eA(ﬂnf\A\qmuJ\.SﬂﬁK

Reported By: Cvoclens artinez.

Reviewed By:

D betes

Title: Ceols %: o

Title

Signature: Y 2 A NILA

s WGz

Date:o@\ sto)

|oate: /g fe/or
77
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BOREHOLE LOG

Page 5. of Q_

Datelng|i4iny

Well ID: . 33a9

|Well Name: 288~ 121 &-H0

Location: sw cernwer o

sdt-w Tant Farm

Project: etol Wean oritin

Reference Measuring Point:

‘G round Suface,
F \ Sample J Sample Description Comments:
| e | s | | ot criy oot St cstaton, | it r i
No. |Recovery ! Size'Reaction ta; HCl ' Samg)hng Tool, Sampler
' Size, Water Level
Dig [\ ,
{30 —[arwnive. 330 Ceont Conm ?%ﬂ Goavel 10l small pebbies, |AcciiveSampie@ 30
- : 20°%0 wed, wolio coe. Teacs ety maz x 8 ¥Q backgraund
- ﬁ@f'l-l’:wgm \ONR §] 2 (qroyishbeonn}Strang wxn 0
- B »-3d <ty Sand(ms)io ‘o g1t Q0o
- Ny A Somd. uE-€ we\\ Sarted, Ro'lo ot?.(dfhw\ [ote ,
8& —[Axchine Trasal® . 10Y2 413 Corownd Strenq van Wl 35 ¢ Archrve
- Tapo— 47° Sawd (s> vEB-vese. o' v, “ 4y Backjroum/
- 30% vned | 00"l cue =vese. A, perly serted, 657
- pasen, 35 % ﬂtzﬁnﬂgr‘) 1oNR S g rxn HGL
- Baselt comfent locreace: af 35" w209 facell uo': Archive Sﬂhw#
HO— rd?\:%e 0%, _glefleld, 10YR5/3 hrorm), no ren Hey
- 43" oo morst st (ro thick) pocitld
- clagtic A ke
- L 47'—> 53" Silby Sandly GRAVEL /u«s@, 4" frehrve saml
wS —[Archive Yo7, G;aud’ Yste Sand, 152 S:)t.
- Gravel tr sw_cobble Yol v.cse-cse, 307 mod
- peb, 308 Fa-v.Fa. Sand predom fn- V. i
- Qw lOYRG/Z/H bru o34 qmv\ aﬂrvi Poorlu SorTe
- 5:’5:},!? Graye | SR-R, Sand S4 M 707.; thlz,-k/
50 — ﬂrc\h{vc ray N '—‘wmu:l <, 3070 bosalt o Sand 70% 4%:[%[4 -5-0"’ Archeve Senplt
- : 3070 basa st Amzf:r s HC pey weak
- max cobble size 10 em
- - grave] content Lecrease
S5 — ArcVer 53"‘> 56, GraVc”y SAND [ﬁ S) 55’: Arch.ye Snm'pl‘e
- 15% Gravel , 80t Sand, 57 Silt Grewe | OVM/L_Et < dptect
- predom  wmed- Fa web.  Sand v.cse ~cge
- lDYR.g/l (qrvuf« me) {Mvr‘S'}L' HCl
- . \ _ iR S%’»mq 50" Si(ty Sendy GRAVEL
Reported BY: € Vo cve e rartine /LD. L9a(Ke - |Reviewed By: _Dcaée‘éej
THE: GontoqisaE Te:  Seolp/sT
Signature: wnd‘\\nm W IDate ok L1yl |Signature: %}ZW’ lDate: /10/0/0/
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BOREHOLE LOG

Page 3 of §

Date: F/nz/6s

Well ID: C

33%5

iWell Name:

299-Wig-4o

Location: S{\) rormer 2

Yl- Ut tfank Faem /JBDW

Project:

Yy

o]

RCRA Dl-.'“fhcﬁ

Reference Measuring Point:

Ground  Surface

Sample

Depth
(Ft} | Type

No.

Blows
Recovery

Sample Description

Comments:

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HC!

Depth of Casing, Drilling
Methed, Method of Driving
Sampling Tool, Sampler
Size, Water Level

DIB

hide

&0

yd
W

65

5rqb

70

4mab

75

&

Grab

bl

Greé

S

524

j;‘aﬁ AJA'.':.::".":- i\ B 6= 2G-S J/cjzfcfzfm?, gfﬂﬂ&/é&é[

. of /0% s./¢. ﬁ%sana/andé_g%ﬁmue/. J’ﬂﬂdé

/ﬁ/‘éb Sa m,ale &® & ’

25'%1(:. H0Sem andt ISTocr ¢os5A -Szflira”;s' Corave/

22A/5 ja%if 30% 1 aned S0V cr iz SA-SA Grals

®¢2" found vf

- /;7(%44/: S waly XL of clear red —

£,

Bowlder) Ll L3 Lo //" SorZe

3 Po pxn fo A2/ BY 62 unit contams 15-178

aochebly chodoeresite é

Mal0s) = chissolvec] in

SJ[: ~ +this does net. ook ke Hanford bn. as it

#cl.

Cortains Malx's Mn(ﬂglb Cut (7 Ca 50;£?2, e/ rontorted

R(T: «dedet

s/ fernses and 34 -A Fm grave/

gﬁm&{ W oS % Basalt. Shows Madx £ Fedx sh

IH: < dededd, oum LEL:

Y Ig fock & ggfg Y ! ‘ﬂgg ngbjg Coéﬁ/ﬂ Sm.boﬂk[@‘

I~

(95— /19 J\Maﬂ (s> GV Send

oV

THToch: <cetest 15

5% /€, mopl-wellsorded sy 755 vi-£, 255

1. ,4/‘.71/;: Phat are sk-g. Jhe censt S5 /G brown i

3 cdlor atddry “/moa’*ﬁ/q rrn #o 0/ é]y 2¢ ’%

| ey /am/n siee is medium.

J;/c{ Cror rgparivocees o rcrease

& e s siE /a’aff:: w Lannnar Az renl’

dea%/ig.. A eyl &5 [E-br Fp SE- ofire-b

YL

Sandy s/l and /Ty sand. - "/‘Af/ﬁ 1 fas ®

5
Speradic gud mXerm Henl 51/t femses

Ay tomr does not reart o HCL,

Reported By:ﬁ?fda rofe

Reviewed By: Déaéﬂéfs

Title: Gg&@q/_;f

Signature:,-;
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BOREHOLE LOG Page ¢ of

Date:  &/2z/6/
wetio: € 3395 |weliName: 949- w(@-d{-o Location: {0 gy 24/-lt Fankform, 200 dest
Project: ('Y 0! KCRA Dedling

Reference Measuring Point: (S e, ) Sierfce
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soll Classification, Color, | DePth of Casing, Driliing
(Ft) Type Blows Log L " . . " Method, Method of Driving
No Recovery Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler
‘ Size, Reaction to HCI sze Sater Lovar
Fo— 218 grab NAE SAND - similar do_cbue Coble ool | Bhrve

Aq Hr;/ Casmn
o %"op /9 L rp

g3': silty Seend

g5— Aochoe grab

SAND(S)\ 35 -100/7 Squcp - ?5/= Grab SQM‘u/E
57 S:/t. (0% med (O th, 30%! for arch ve
v. Fn, IOYRE/3 (Pa[e l(r-vwn) s/ h\a;‘u[l
well sorfed | sS4~ $o-%0 % 9z‘z/relc/
lo-20% basolt/ other | bo rxn fic]

Jo0—Arkie | arad

log” : Graf Sectnpfe

- 106" : Saug s/,-;,hl/,u coarfer = predon for_arch/ye
- Fn - Mccﬂ 3 Jr—llz
/05— A‘;- fve |grab Sand - Sihi{q;— 'l'c e‘Lgvc,, Lu" IO.S’fGqu qu'n{f

1P re Gpah-l megﬁ

Er 4rcl M(

SAND (S ool Saud, dr solt |10 Grab sl
6% _cse 507, mc‘:ﬂ 407 fu-v.th for archive
’OYRS/l /qmuisﬁ l:rowh\ I/ mor)‘i’ morf-
e ll mh‘nﬂ S4-S5k ;5% q{z/ﬁ!:ﬂ

y
A Hrehfe | greb

uin/ 257 (mm/(/o%cr mﬂc. by mico | bo

/75 —Hedive | grb rxn M/ 115" Grab Secimple
- tis': S:H\,, SAND Tor C_crf—ln'vz
- \ Ilq". Sift MCreaq je .o

Reported By: L, D.Wal Ker Reviewed By: DC [oéefe,s

’

Title: Geoloarst Tle:  Geo fpaisT
Signature: /’@ /%% ‘Date: 8/23/0, Signature: ﬂ%

BHI-EE-183 (12/97)

|oate: /5%9/0[
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BOREHOLE LOG

Page 5 of G

BHI-EE-183 (12/97)

A9

Date: 3/23/0y
Well ID: ¢ 3395 ‘Well Name: 29¢-wig-40 Location: SLU copner 241-U fank farm /ZWW
Project: CY ol Rern Doy [rua Reference Measuring Point: (5 o enel Surface
Sample / Sample Description Comments:
B | e | s | T2 | o e G Sz Dtiutor, o iselnton, ot | it e o D
’ v Size, Reaction to HCI Samphng Tool, Sampler
! Size, Water Level
j20=={Arckive |Grob M\ “‘?{‘5 132-5!- Sahca\/ SILT /S MS Coble foul, drye l&ﬂ"e f
- C"T“"I 40% Sand, 607s Silt. Sancl is Fn-v.fn,|Casing: IOW’ ov/9%'x
. 2.5Y 5/3 (1 olive szmm) sl morst, well
- %L %uéy Sorted . SR-SA Jand; 80-90 0 9{2/{,_—[4, 20" Graf Sample
- 0-20 o _offer ; h[rmq rxn HC/ for arch,ve
125 — [FehiE ] gral " Poscible  upper P[:‘o P/ers/ofehe/;‘"/v Fefoee e
- 122" 20% sand  $07% Soft , sir o Hel DR ewft c€f~:‘lh’n3-'
- Oriller seys “Thats one
- +ight hole ”
- 125" Geab Squ/L
120 —{ Axchie] grab Silt with v sand , s ahove For archyve
- . 120 ! Grab sem ple
-1 132.5"5 138" : Silty Sendly GRAVEL (wsG)|  for acchrye
A b weth Calche. 35% vaefl 35% Sead, 30%
- \ St Gravel 105 cobble ; Inrmﬂvm s med Jorl: 132.57: Galrche - gk
135 —[Bedive | gmé | Sandd 307 v.cse, 0% cse, 408, med~ v. Fn seaple for archive
) = L
- il Dmrly sordedf, SA- SR, Grave] 40% facalt 135" Gre .qu’u/e
- 0% araw :J,'r,/sz,-zle [ may §/ze 210 cm, For archive
- very .hlrong rxs HCl - 'Fmﬁmmff of
lyo — [Hichiye ) wassve_ calrcke 'for: Grab 5“'“”.’9/"
- ~decrease in caliche, vaﬂl’ {ncreafer for archrive
- 138~ luy’ Silly Sendy GRAVEL
- (ms (-‘A 0% drevel , 25% maﬂ (5% S0t _
- decreare in caliche | but st/ coa i{:lm [5‘5/= Cral 54:«]1:/6
145—{ Achive on  Some cJ-:mw/ Lrave] R nv-fcdﬂm cie peb for _archive
- Yo _sm__Cobble  Dry.
- ' s 807 . Send, GRAVEL [i()
- 707 graVa/’. 25% Sau,ﬂ'. 520 Scolt. !‘18'= Btg:‘h —J’ttl-t;"‘“’
- %@ e we calcche ~  toeall ren  Ncl A“rwwaﬂu‘”fha
Reported By: L.D. Wa /kcr Reviewed By: Dd&(/eeég}‘ ’
Title: Geo [ st Tile:  Seo/ad/ST.
Signature: /49 JM lDate: -2 -0 | Signature: |Date:/?/?/)/




Page © of 9
BOREHOLE LOG 53 1/217 5]
Well 1D: ( 3395 |Wel| Name: 299-wW|8- Y o|location: Si) copner 24[-Ld tenlt Firm /zypw
Project: (Y 0} RCRA  Drillin 5 Reference Measuring Point: Grouendl  Swerface
Sample Sample Description Comments:
Depth Graphic | groy e P - N Depth of Casing, Drilling
p Name, Grain Size Distribution, Soil Classification, Color, L
(Ft) | Type Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size. Reaction to HC! Sampling Tool, Sampler
' Size, Water Level
BB [ A .
150 —Bmn 5% i AQir any  tri i
’
- 20%s_Sard. Grevel 90fe easalt, 3°% Goal foohive @) 12
- e \ - Yy _sncred, tos, oslaplo;
- '%C) o bofg asan\h lnolo a2 (ﬂﬂ»\-e.(\ 2.5 NR L
S S '
- L -.::ﬁ)";’{‘)‘"b?é(g‘ra\{;) Ne txn BB, Sand, 15% £n,
3y rd
{55 [Broi %ﬁd@- Lo med, 26% catlu esa. © ran B rehive @ 189
e
- 2O A, B, X L Ak
:,..,Q!‘;_ ’
- e Rex (A.m.)
- ‘.} 'e;@
_ 9:%%5
2 Bt
160 —Bron E’."_;c‘i -“Q'I'F"' G rak Arciaiae Q) llno’
-
_ ga.g?; \
HORCS
= et
\‘ H i
iéS—Qrc)niup 7 (S Rrrhviu-eg \(o{;
- oumitEe & derec),
- Zn (Bh.m,)
- e e BN
W S
170 —1Senive bt\d'lc%rouné.
- G rade. Aok ve@ 3o
Yowdh Y oBhin B
- (ABLE ’/‘ocz@ /75 +
- , am)ol B BELRD.
\ o] ’ L -7
| 75— |Bechive] \s” Sth{\ Eramt). Sarme ns _alonr Sonal Acthive © s
—- T £0.5. o’i3loy
-1 9| - B ovm\r g
-1 e
- _‘% : L Aat,cj"- (S0}
- <, €O =appm (T W)

Reviewed By N((gbetes

Reported BY: e cle e ‘arting L,/QSWQTW

Title: G'e.o\ag‘\st,/gé(t?"'/ﬂg‘
Signature: s Done el

IDate: oﬁ\ 2p\0]

Tite:  Bep fprsT.

Signature:

LTS N
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Page of &
BOREHOLE LOG ‘Date: SATITY
Well1D:¢_ 2,3,93 \Well Nameryaa-w ] -4Q Location: sy . cgrmee of 2di~u Tank Farm
Projectt ©NOD)  Roe® ©r\Wing ’ Reference Measuring Point ¢ ownd Surfoce. |
\ Sample ¥ Sample Description Commaents:
| e | s | 28" | g, cran s i, s ltctin, | ot e
No. |Recovery ’ Size 'Reaction tc'> Hel ! Sathng Tool, Sampler
' Size, Water Level
Jsgg‘j{—.%' o 130;“_52373°éi;m, RAVFL (WSG)—SO% A )l m) T
LI BRI S Spauel, Yo% canp 26% SHTIGEAL 15 e, B.XQ boc.ckg o
- VL RA sap T AND AMGliaL To Stfs-LonyDED, |GRAB Arct 1VE & 190
- SANp 15 botbBASALT, SEBYCS-¢5 505 m5, | Eo.s. oaloile)
- N 159 F-VES, wey soercd sA-SR" WoRiVid,
P e A votop - 7.5 YR Y, aay ). Ccabacoive @S
- 5 _ Lo Fagem (A mD
- |26 st thy Sardy_grovel CmsC) (a0%0 geavel, |X .8 @, aska rou
- % “fosite . Sand , med Socted €54, |(A.M.D
- £ L2%0 basall. o lofelsics , 20" Vese cse;
A0 e m\):\n_ 2 10 Ye med 390%0 WE-Kn  £iVC = Eeisic rich, Goso am«th@mo/
- P00 can HEl. Coler 0¥ RGITL (uight brownish Y(gen) ouelllEL L0n
- qum.‘p (dm; Samgle,) 4 dehedt.
- q or, B, ¥ @ bm;\q:.qro%:\_
- T.0.5 oalwolol N
sl
- G rale Aok s
- ‘ <&
200 —QSXm. Goob Grenivs & 200
- Hoard driilina.
- ( pvmiLEL ‘ot‘gqn'-ns
- Boon. \ & dedrack
- oes |l ve backgraund
305*‘2&:2&_ £o.8. (2ot Jealulo)
- Grabs c\oc)\m»z,@.;oé’
- A, ek 8 rQbakgroun
- pvm\LE L, organics
- \L ; 4 d=zcredd.
Reported BY! @ v g eV oot neT Reviewed By: Dd [de e,ées
Tile: eovesi st e, (Seolp orST
Signature: WW ]Date:cq\ ol |Signature:

M fe foast

|Date:/0.//lo/éL
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BOREHOLE LOG

Page @ of 9

Date: saiulog

WellID: ¢ +3q4

lWell Name: 2a8-w 8 <40 -

Locaﬁon:-s.m. cormer of 2Ul-U Tank Farm

Project: eyo| RLRA Ariling

No. |Recovery

Size, Reaction to HCI

Moisture Content, Sorting, Angularity, Mineralogy, Max Particie

Reference Measuring Point: € round - Sur e
Sample Sample Description Comments:
Depth Graphic . P . A Depth of Casing, Driliing
(Ft) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Color,

Method, Method of Driving
Sampling Tool, Sampler

220 —fechiva

Size, Water Leve!
WY itn P , ’
O —[fedhipe NN b-\'ﬁtTSAhd:(l Grovel. Same as 8¢ Ceals Archive &) 21
- deﬁontgﬂ“?an P ek XA K B
- ba:k.%r@md.
o P4
- 1212 cobble stucle ondeilbit, >Wo mm. | ovm\eEr & dotes.
- Yl uisivle Fe stainina. Sondy s\t csatie. fo.5 2lz oalirfo
Vo g = < X
28 —leehive 25 YR SI3 brown (dﬁ.‘.‘)' Sand, 58, Lok 205 Aechive
- Trod sected Lot basalt, 40Tl Selsics, 3€%0 | ovelisr, co 4
Hygig[ao’® . € Sty mrA,
- 26 /0 ese-vese . Sond 10 YR §[3(kraun axtect. (am o)
- '-.:drz% Sareia. N0 vxn H (VA
\ . - ’ /
A0 —=—hadiim - X106~ D58 Cerented Bty Sands Gravel Crab Aronne® TN
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BOREHOLE LOG Page 8 of 9_
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WELL CONSTRUCTION SUMMARY REPORT

Start Date:

q-S=-01l

FinishDate: 9 - 13 -0

Re3ITRIY StaarTcaap Page | of 1

Spedification No.; VOQ :"pr IRev No.: e Well Name: 2Qq e Q-4 WellNo: ¢ 33Q%

ECNs: A/A Approximate Location: € 4o g:ae »f 241- Yy
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Drilling Fluid: WATER

Total Drilled Depth: z272.0 ' IHOIe Dia@TD: gV Total Amt. Of Water Added Puring Driling: v kews N
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oL S ot roens g ' A
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Page i of Q
Date: og {ar]of

WELL SUMMARY SHEET

WellID: ¢ 23a73 Well Name! 569 < 018 -4

Location: fape o€ 3u1-U Tane Cacm Profect €Y01  RC& A Deiling

Prepared By: ¢, Mastines / Jess Hocking IDate: 58120(0\  [Reviewed By: m“é&ée_g ‘Date_:?/%g /O /
I

Signature: a g 40, SV g / N MQ——— Signature: MM
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- Depth in
Description Diagram Feet Gfgg'c Lithalogic Description
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WELL SUMMARY SHEET

Page Q_ of 3.
Date:og| avlo|

Well Name:

A9 - a 19~ 8

Location: ¢ . o 2q;_g Tank farm

Project: ¢y o [}

CRA _Oritlin

Prepared BYS i wea

Date! og (30001

Signature: ag,p 1202 YiarTieg

Reviewed By: Dﬁ&(/e_e,ée.s
Qiberslo g

4 IDats: ?’/éol /o /

ALt TEMP, CASING

REMoVED FROM G Rounp,

All dlepthsfrom ground sufid

Signature:
CONSTRUC’T%N DATA GEOLOGIC/HYDROLOGIC DATA
; Depth in -
Description Diagram Feet | Graphic Lithologic Description
240 —[ 2 ‘- ' ! H
— senady Gravel
Pl T Ha -
- 4.8 = 3678 st sard, otevel
~ O
- (_ms
“ 7
A%0 — _lhl‘f_'zhsé_qmnka_s_._\q_
- Sondu eravel
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- CmsEd
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WELL SURVEY DATA REPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requestedi 11/19/01

Requestor:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc.

ERC Point of Contact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Horizontal Datum: NADS3(91)

Civil surveying for eleven groundwater wells

Vertical Datum: NAVDE8

in 200W & 200E‘Areas.

Units: Metric

Hanford Area Designation: 200W

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
HSWB-037 & GPS 31

Vertical Control Monuments:
2W-43 & HSWB-037

Well Name | WellID | Easting Northing Elevation
299-W19-44 | C3393 566896.95 135041.97 Center of Casing
207.277 | “X” on Rim
566896.95 135042.26 206.520 | Brass Cap
Notes:

Surveyor Statement:

1 Gary B. Wagner, a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in December, 2001
under my direct supervision and that the data

contained here is rue and correct.

Certification Seal

BHI-EE-202 (09/98).
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Page | of W
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tion: : 241-¢
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Project: ¢ y o1 RLA ©eil ing Sample Description Comments:
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BOREHOLE LOG

Page 2 of M)
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BOREHOLE LOG

Page 3 of WD
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WELL SUMMARY SHEET Date: 68115101\
Well ID: C33aqy Well Name: 289~ WG 1S
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WELL SURVEY DATA REPORT

ERC Project: 22192

Prepared By: Gary B. Wagner, P.L.S.
Company: Rogers Surveying, Inc.

Date Requesteds 11/19/01

Requestor:

Date of Survey: 12/05/01

Surveyor: Rogers Surveying, Inc,

ERC Point of Cantact: Mr. Robert Bone

Survey Co. Point of Contact:
Gary B. Wagner, P.L.S.

Description of Work:

Civil surveying for eleven groundwater wells
in 200W & 200E Areas.

Horizontal Datum: NAD83(91)

Vertical Datum: NAVDSS

Units: Metric

Hanford Area Designation: 200W

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
HSWB-037 & GPS 31

Vertical Control Monuments:
2W-43 & HSWB-037

Well Name | Well ID | Easting Neorthing Elevation ]
299-W19-45 | 3394 566897.65 135087.65 Center of Casing
206413 | “X” on Rim
566897.64 135087.88 205.661 | Brass Cap
Notes:
Surveyor Statement: Certification Seal

1, Gary B. Wagner, a professional land surveyor
registered in the state of Washington (Registration
No. 30440), hereby certify that this report is based
on a field survey performed in December, 200!
under my direct supervision and that the data

contained here isitrue and correct.
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Reported BY: (oo Amnartinet.

Reviewed By: M Lf/ée!&s

Title: Cen \0%‘; et

Title: &Dﬁ?;.ff/ )
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BOREHOLE LOG

Page 2 of g
Date! e (oglot
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iWellName 299~ 1 1q-ud
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Project: ¢y o1
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Sample Sample Description Comments:
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BOREHOLE LOG e 575707
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BOREHOLE LOG
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) | e | sows | UG ot Gotn, S, . Wy i Par o
1ze, ater Leve
/SO—|grckeat /‘/ﬂ ) e S émde//yn%/mf) Z02 /50 ‘Gral semple
- AR > devil, D2 sond S0 sitt, SV /2 '
- ﬂ/v‘e Gf“’//c{"f)rhols‘ﬁ -54 Z0%
- . dasalfamerll ] f‘ﬁ'ahqryn fofee
- Bl igy e 3! SRAVEL(E): 80908 | therder deilliny
55— Jacchive] Grevel, o-20% siltvtsendl, S5/ | @ /(57
- % a/ ve geay (dry) oy, GOR Pas, Y0 [oan sawine®i5g”
- B2 oWl mc/vc/me raly iU?/‘f&LVo/Mrncj
- o4 57‘@@ fente i@ﬁ(
- = Lo sty 1250
160 —oxonve \.\ '
;—j OGN 13 |Ls' ity SAND  saenBobel, |2 ombh simple
~{mrumal ; B. 0y vag, v | nornH Y ,
- i 202! cpUc] /ﬁ\ . arave]
165 —[orazc] 10 g+ +sand, 10¥85% %fraul%h bm\i r’m le'&r«b Sarcple
Ho- 8o btfali' 70-307 phier amkw Mo nin h‘(.l
[ 70—|amnive] 170 = Araue) 6ue inpyeases Jo tedum| 170 groh sorple.
- \prodamman—ﬂj 6”+l¢i Increase s 4/;7()/
|75—me] Beotl 115"~ etptu—et GRAVEL ém:é) 15 pra ks st
- p A 4o .97 amb/lJ -7 ¢t +cond anﬂ"/? -
- - bas Z@o‘;rz,. A sa-R  no ben Hol 44\\’»@-
=\ A% 18- Ayl 2 10greadna_ Yo pred coprte
Reported By: /) d J(/e@ée; ' Revnewed\by C [,wc,& L. L {M
e Geofpasst Tite: (5zsslery 5T
Signature: M;M Signature: /‘ / // /,é / |Date:z<7¢(f/" !

BHI-EE-183 {12/57)

TDale:?/éﬁ

A37



Page _ fof _ 9
BOREHOLE LOG Date:
WellID: A 22 20 ‘Wen Name: D40 (J|q - Ljé’ Location: & oF Zl-“ —] )—]—&n&;”‘f’\
Project M| PLYA DnWNiry : Refgrence Measuring Point: o
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Dlstnbutlon Soil Classification, Color. Depth of Casing, Driling
{Ft) Tgl'gf’ RS:;"J:W Log | Meisture Content, Sorting, Angularity, Mineralogy, Max Particle Mg:::;i:g?mg? cgal?nr:)\;::g
Size, Reaction to HCI Size, Watel: Level
[Ep— N 1B (b rae\ e d red, sottin, M0/icne arab \gparchue,
W A«VSA—, WO (X -
165 —|aany gbb [BS crinre
140 — | s o o100 refine
( : 1
- sy 4 @@m\ bl ored vﬁ:—vR’\ oY , _
< — o S v mor. - lgeb 195 arthive.
- 07+ end day Sfofx
- (B Stert ol 3]y
- g ]
26— s 700’ - g 2op' i@
- REEY
—fenly TR 00 Hsarau ARNVEL. (o) _loxwb 202 ardae
~ e522 wolqnd il ansel. G § Aot
- i ead W‘) tnoist 807 wﬁu— 20l
o S— iyt | otned_fodoen ool n,ob\o\sz_.— R e 205
- V\m(m\’c,\_T{Qa\)r
- Y o' . S unneases o A \nd.
- 200
Reported By: ﬂ ’z IC({ Reviewed By: pd%ég éS‘
e Aoolen/st __|me GeopoisT,

Signature: (a/ g,l},{ e lDate: @/quol Signature: ﬂ(/, M ’ lDate: /Oé}[/oz
T ¥ ! /

BHI-EE-183 (12/97)

A38



BHI-EE-183 (12/97)

A39

Page £ of 9
BOREHOLE LOG Date: 06[( 2 /o)
well ID: (‘/%%t_\ ‘Wel! Name: 2G4 . WIQ LI Location: £ of 21t} . 1) Tank Form
Project: (Mol Rerx D \‘\\Y\o\ Reference Measuring Point: s
Sample > Sample Description Comments:
Depth Graphic | Group Name, Grain Size Dlstﬁbuhon Soil Classification, Color, Depth of Casing, Driling
(Ft) Tﬁg? ReB(l:%c:ry Log | Moisture Content, Sogmg Angularity, Mineralogy, Max Particle Mg;hn?;!m'ge:;ggﬂ g;%r;;r:g
ize, Reaction to HCI Size, Water Lovel
20— hronaved, N : 20l 22 %rmvd (él\ g/ C\mw_l \Q/ fgmh 26 avehive
- )t a OYRY i Gre: JA
- 5L . 7 ” A) ne i HCl
- iy Prt_dcm e l‘m.Bo\e. ' '
' i T
Z\B_&Tﬂ B 210~ grniel ant sand salt (0. ko 26 Athive
~ (£OL5. T
Do |erthw és - . orowe ) o, (Se —VCSC mq_bmm
_ s &
- %oéﬁ 0@zt n bas
- .O" 00% (oslsslon)
- o Rk speon =
F el ST b 2
TP F O 2w fmim Aol eeese| 724221
P ™ 0{;%&? Wooles, 67 . 207 2n Cﬁ)\‘?’bms.\/ e - 225
- ' 'O,Dtsg éD/ﬁ(\"r»uaA 207 S | ﬂ:arlﬂ -
- 05%| 1okl (- pmei grey )y wed, w2, _
= 0ibodt brsart 207 dy, b SRR porin | GLESRET
Po— iy X aiuet 2liz o]
- s o 6 rak Argmce @297
- g
- s
R | Ardig s Mﬂf?t/l/ Lofen 4nﬂ/t/ Feovss_grrnules Frab X35 rehdve
- > & b Cpmrse gd&l.s SM/J.SJ/) prasent honever
- SR Nowly om 1o 0 » o :
- iy Cychnt sttaehoat Gobv of silt ore .
S Assuwmphen (5% Silt A5-30% Femd 55608 Gn
Reported By: (", Vp\ o [/yep Phomtsts Reviewed By:
e @eolgaiet | . e GeglooisT,
Signature; J - te:@!]f, nl Signature:y M |Dale: /e/%té[



BOREHOLE LOG

Pagea_ of q

Date: 24 li4lp)

Well ID: ¢ 2 2 any

lWeIk Name: 206 ta WS

Location: faet pf 2dl-U Tank Carw

Project: <~p( 2eend el \\'ms\

Reference Measuring Point:

CSround Surdoes

hvehive

Aveht

s?\'\ T
°

?ao\’\'; P

Sredarve [

r?

EZL e

S

‘-

)
(‘I#II
o, 7
o)
L .
ey
M

oy
Ve

43

-
&l

Sample Sample Description Comments:
Dgﬁh Type | Blows Graphic | Group Name, Grain Size Distribution, Soil Classification, Celor, lea TE&O&S’?&?&P S::U:g
(Ft) No Reco L°9_ Moisture Content, Sorting, Angularity, Mineralogy, Max Particle : 4
: very Size, Reaction to HI Sampling Tool, Sampler
' Size, Water Level
U~ n\ ’ /)
g — 2] "N | 200 Befe 5% mecd - Ueonue pelblis| Grad Avkive 241
—| Arekivels A5 Sand. Ao Cfblis ar Siliv
= rehwn, Mosh of the wud - ttromwrse ,.p-oiuu
- L dre rounded Ttselt 5%

205" Behun 8O Srmuills Ao rechune pelbls,

/5% Sanddd a?‘/f, 5% Loarse to V. Corrse -

(G vh prebive 745 g

Z, An,

Cogrnh fredive 255’

36-28% sl 28

250 ! 51'[711 2@4’[ (;gﬂj 62 @Z GWJ/_Z
| 36-28 % Sitnd “greh sl 28% Gorrae

%" m e - Jes Tl tLle

nd

i

to Fub dvgulis, Sand SEV.Cp 289 £, 20% M,

20 vi-f. Bealh 25%,

255 Sppe_ sts thove eycept il

vad &&é{\/g 254"
< .

Contont _lpzrer & move Genvel

]
- 7570759,

,—asa” {sp\t

Sgoon )
257 & \‘\'Lé\ Sandg, frqud'. 501t 20’0,

=X (s1igmn b

Sand 20%o, Geowsl o te . Cmnew

nen =

3

colttrions . Mo e X NCL. Sand %Oolo vf-€

Crab Ardalve @ 2o’

20%0 m-—cse. Sub reunded med Sorted

\'\i-“h S contedd Glurmy

Gravel ‘-;olo Smy c_n-fa\a\-es 20 %0 med oebbles,

26 % am pebhles fomcly sor¥ed SR-58.50'0

| Coteies, 2670 basalT. Colars obgecved!

Gerab Bpchips TO

YT . - . — 4
-_:EQ-:: 2.5 ¥R 212 finkiah ohiter VS YR B\ whike. = 2l
200008 N 138 F 614 \ighL velowish brosn. loYRLU qray- :
—_ - Pl
Gleg‘\ 215649 \'-q;\'\'t. Ereen!sl\ q‘r‘hg‘. Teon odids TO=bb.

Atoinifo.
=

G raval

bl C Sty s'omo\;i\

Repotted By: (&yep [borants (_Q. watine 2

Reviewed By: DC d/et’/éef

BHI-EE-183 (12/97)

A.40

The: Grotlpys ¥ § Geologist e Geo/p957
Signature: W AN IDate: oe\1Slor |Signature: |Date: /0/2%{
77 = 7



Appendix B

Physical Properties Data



Appendix B

Physical Properties Data

This appendix includes the results of testing for particle size distribution on split spoon samples from
the wells 299-W18-40, 299-W19-44, and 299-W19-45. The analyses were done by CH2M HILL
Hanford, Inc. using standard sieve techniques.
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CHZWM Hifll Hanford, Tnc.

SIEVE ANALYSIS
|—@E LL NAME _ 299-W18-40 |[DEPTH 220.0-222.5 J[SAMPLE# __W18-40-220.0/WELL ID# C3395
[TESTED BY __ JMWimett |[CONTACT Dave Weekes |[PHONE 3720435 |DATE 10/16/2001
: 9%01 AV
SAMPLE SIEVE | CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (9) SIZE IN. WEIGHT(g) | RETAINED | PASSING {mm)
980.90 2" 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
314" 150.2 15.3 84.7 19.05
3/8” 2399 24.5 75.5 9.42
#4 328.2 335 66.5 4.70
#10 4697 47.9 52.1 1.98
#20 588.5 60.0 40.0 0.83
#40 677.5 69.1 30.9 0.42
~ #60 767.6 78.3 21.7 0.25
#100 822.4 838 16.2 0.150
#200 869.6 88.7 113 0.074

Sieve Analysis Data for Sample W18-40-220.0

U.S, Std. Sieve

100%

90%

S iH20
r#j 00

i §

~laooo

80%

70%

60%

.............................

50%

...........................

40%

....................

...........................

Percent Passing

30%

...................

20%

..................

10%

..................

0%

...........................

100. 10.

0.1

Grain Size, mm

Comments: Siity Sandy Gravel

0.01

All data are accu%z and completely recorded.
Date:

Checked By: Zleehea /D Cliketes

[e/ 2/0/

1 2d
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

WELL NAME _ 299-W1840 |[CEPTH 250.0-2525" [SAMPLE#  W18-40=250.0WELL ID# C3395
TESTEDBY __ JMWimett  J[CONTACT Dave Weekes |[PHONE 3728436 |DATE 10/16/2001

T601 Jea)
SAMPLE SIEVE | CUMULATIVE | % WEIGHT % | GrainSize | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED | PASSING (mm)
967.70 2" 0.0 0.0 100.0 50.80
15 0.0 0.0 100.0 38.10
304" 170.6 176 82.4 19.05
38" 278.6 28.8 712 9.42
#4 3763 39.1 809 - 470
#10 561.3 56.0 42.0 7.98
#20 669.2 69.2 30.8 0.83
#40 7186 743 25.7 042
#60 756.0 781 21.9 0.25
#100 801.8 82.9 171 0.150
#200 8513 88.0 2.0 0,074

Sieve Analysis Data for Sample W18-40=250.0

U.S. 5td. Sieve _ o . < ©
. b % ) = 2 g &
100% N¢ - o} 2] ; * g g % 3t %
90%
80%
70%
2 6o
< 60%
0
i
& 50%
c
o
5 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01

Grain Size, mm

Comments: Silty Sandy Grave!

All data are accurgtely and completely recorded.

Checked By: M MM@&B‘ Date: /97/ ?/0 /
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

|]@ELL NAME _295-W79-44 |[DEPTH 232.0-204.5 [[SAMPLE#  W19-44-232.0|WELL ID# £3393)
[TESTEDBY _ JMWimett - [CONTACT Dave Weekes |[PHONE 372-0498 |IDATE 09/06/2001

SAMPLE SIEVE CUMULATIVE] % WEIGHT % Grain Size | COMMENTS
WT (g} SIZE IN. WEIGHT(g) RETAINED | PASSING {mm)
.950.60 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 135.0 14.2 85.8 19.05
3/8" 2614 27.5 72.5 9.42
#4 329.4 34.7 65.3 4.70
#10 486.0 51.1 48.9 1.98
#20 622.6 ) 65.5 34.5 0.83
#40 680.0 71.5 28.5 0.42
#50 729.9 76.8 23.2 0.25
#100 785.2 82.6 17.4 0.150
#200 834.68 87.8 12.2 0.074

Sieve Analysis Data for Sample W19-44-232.0
U.S. Std. Sieve

= - o (=]
_ % % o =] e o o o
= (o] [{4] - o
& ) = b7 3
100% > J § % - 5

90%

80%

70%

60%

50%

Percent Passing

40%

.........................

30%

20%

10%

............................

0% . ‘
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Siity Sandy Gravel

All data are accurglely and completely recorded.

Cnecked By, 3 oo Ase /I tloelee bae_/0//7/67
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS
WELL NAME  299-W18-44 |IDEPTH 267.0-269.5" {SAMPLE® W19-44-232.0 [V_VELL 1D# C3393|
iTESTED BY JMWmett |[CONTACT Dave Weekes ||[PHONE 372-9436 |DATE 05/06/2001 |
TEOT Jenf
SAMFLE SIEVE CUMULATIVE | % WEIGHT % Grain Size COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
981.70 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 110.2 11.2 88.8 18.05
a/8" 2527 257 743 8.42
#4 328.7 335 66.5 470
#10 4413 45.0 55.0 1.98
#20 550.1 56.0 440 0.83
#40 634.8 64.7 353 0.42
H#60 731.5 74.5 255 0.25
#100 820.5 83.6 16.4 0.150
#200 870.9 88.7 1.3 0.074
Sieve Analysis Data for Sample W19-44-232.0
U.S, Std. Sieve
100% "o
90%
80%
70%
o
-E-, 60%
[
m
L 50%
c
H
5 40%
o
30%
20%
10% -
0% : ‘
100. 10. 1. 01 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accuragely and completely recorded.

Checked By: /17

DCUfeckes

v

Date: /9// ?/fy /
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

|_|@"ELL NAME _ 209-W1945 |[DEPTH 224.0-2280" |[SAMPLEZ W1 9-45~224.Cﬂ [\IELL ID# (3394
[TESTED BY = JMWimett [[CONTACT Dave Weekes jJPHONE 372-9480 ]iDATE 09/13/2001
el
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (9) SIZE IN. WEIGHT(g) RETAINED | PASSING {mm)
980.00 2" 0.c 0.0 100.0 50.80
1.5" 0.0 c.0 100.0 38.10
3/4" 397.3 405 595 19.05
a/g" 674.3 68.8 312 9.42
#4 766.8 78.2 21.8 470
#10 816.0 833 16.7 1.98
#20 842.3 85.9 14.1 0.83
#40 8589 87.6 12.4 042
#50 892.9 91.1 8.9 0.25
#100 8276 94.7 53 0.150
#200 947.9 96.7 33 0.074
Sieve Analysis Data for Sample W19-45-224.0
U.8. Std. Sieve _ i =) o
. © % B = [} Q g o <1
100% f‘é - ] o3 3 3 g 3 % % _%‘_
90%
80%
70%
2 o
= 60%
0
1]
& 50%
=
8
5 40%
o
30%
20%
10%
0% L
100. 10. A, 0.1 0.01
Graln Size, mm
Comments: Sandy Grave!

All data are accuratgly and completely recorded.

Checked By

ghetas (DO

B.6
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CHZMW RHill Hanford, Inc.

SIEVE ANALYSIS
r@E LLNAME 299-W1945 JIDEPTH 258.0-250.0 |[SAMPLE# _ Wi9-45-258 O]WELL ID# C3394
TESTED BY JMWimett  |[CONTACT Dave Weekes ||PHONE 372-9130 |[DATE____ 09/13/2001]
SAMPLE SIEVE | CUMULATIVE| % WEIGHT % Grain Size' | COMMENTS
WT {g) SIZE IN. WEIGHT(g) | RETAINED [ PASSING {mm)
976.90 2" 0.0 0.0 100.0 50.80
15" 93.7 9.6 90.4 38.10
3/4" 272.3 27.9 721 19.05
3/8" 453.9 46.5 535 9.42
#4 550.8 56.4 43.6 4.70
#10 644.2 65.9 341 1.98
#20 693.5 710 280 0.83
#40 . 7233 74.0 26.0 0.42
#50 777.3 79.6 204 0.25
#100 . 835.2 85.5 14.5 0.150
#200 875.0 89.6 10.4 0.074

Sieve Analysis Data for Sample W19-45-258.0

U.S. Std. Sieve

100%

90%

80%

70%

.....................

60%

50%

.................

40%

Percent Passing

30%

20%

.....................

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Silty Sandy Gravel

All data are accurgtely and complelely recorded.

Checked By: M bt @//MMGKBS Date: / ?//’ 3/ o/
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Appendix C

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from boreholes 299-W18-40,
299-W19-44, and 299-W19-45. The logs were run and analyzed by MACTEC-ERS. The Log Data
Reports are included with the logs.
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299-W18-40(C3395)

Log Data Report

Borehole Information:

Borehole: 299-W1840 {C3395) | Site:  South of U Tank Farm
Goordinates (Plant) GWL {ft)': 228 GWL Date: 9/18/01
Neorth East Drill Date TOC® Elevation | Total Depth (ff) Type
Unknown Unknown Sept. 2001 Unknown 280 Cable Tool
Casing Information:
Outer Inside
Diameter Diameter  Thickness Top  Bottom
Casing Type Stickup (ft) {in.) {in.) {in.) {ft) ()
Steel 27 107/8 9 3/8 11/16 27 258

Borehole Notes:

The BHI site geologist reported the GWL as an approximate depth. The logging engineer measured the
pipe stickup at the borehole using a steel tape. Calipers were used to measure casing OD and thickness
only; the casing I3 is calculated.

Logging Equipment Information:

Logging System: Gamma 2A__ - [ Type: SGLS (35%)
Calibration Date: 09/00 Calibration Reference: GJO-2001-246-TAR

| Logging Procedure; MAC-HGLP 1.6.5

Logging System: Gamma 2E | Type: NMLS
Calibration Date: 05/01 Calibration Reference: GJO-2001-247-TAR

| Logging Procedure: MAC-HGLP 1.6.5

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2 3 4
Date 09/20/01 09/20/01 09/21/01
Logging Engineer Spatz Spatz Spatz
Start Depth (ft) 0 120.0 244.0
Finish Depth {ft) 121.0 260.0 218.0
Count Time (sec) 200 200 200
Live/Real R R R
Shield {Y/N) N/A’ N/A N/A
MSA Interval (ft) 1.0 1,0 1.0
ft/min N/A N/A N/A
Pre-Verification BO0OS6CAB BOO56CAB BO0OS6CAB
Start File B0056000 B0056122 B0056263
Finish File B0056121 B0056262 B0056289
Post-Verification BOO5S6CAA BOOSBCAA BOOS6CAA
Depth Return Error (ft) +0.4 N/A -0.25
Comments

C.2




Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 1 2 3 4
Date 09/19/01 09/20/01
Logging Engineer Spatz Spatz
Start Depth (ft) 0 198.0
Finish Depth {ft) 231.0 175.0
Count Time (sec) 15 15
Live/Real L L
Shield (Y/N) N/A N/A
MSA Interval (ft) 0.25 0.25
ft/min N/A N/A
Pre-Verification CO017CAB COOM7CAB
Start File C0017000 COR17000
Finish File C0017928 COR17092
Post-Verification COR17CAA COR17CAA
Depth Return Error (ft) N/A, 0
Comments Water detected Repeat interval,
below 231.0 ft.

Logging Operation Notes:

Zero reference is the top of ground surface, and SGLS log depths are relative to ground level.

A longer count time (200 sec) was required with the SGLS because of the relatively thick casing, The
borehole was logged in the drill pipe before completion as a groundwater monitoring well. In order to
obtain reliable spectra while minimizing overall logging time, the depth interval was increased from 0.5 ft
to 1.0 ft,

Fine gain adjustments were made after files B0056013 (13.0 ft), BO056040 {(40.0 ft), BO056059 (59.0 f1),
and B0056076 (76.0 ft) during logging run 1.

Log run 1 was terminated to refill the sonde with liquid nitrogen and to grease the PTO driveline.

Two spectra, files B0056261 and B0056262, may be from the sonde sitting on the bottom of the borehole
in thick watery mud and may not represent true depth intervals.

During logging, the sonde is centralized in the borehole for both the SGLS and NMLS,

Analysis Notes:

| Analyst: | Sobczyk | Date: [ 09/25/01 | Reference: | MACVZCP 1.7.9 Rev. 2 |

Pre-run and postrun verification spectra for the SGLS were evaluated. The pre-survey verification
spectrum (file BOOOS6CAB) was within the control limits. However, the peak intensity for the 609-keV
photopeak was below the lower warning limits for this pre-run verification spectrum. The postsurvey
verification spectrum for the logging (file BO0OS6CAA) was below the lower control limits for all three of
the peak intensities. On the basis of the acceptance criteria for the Gamma 2A system, both the pre- and
post-verification spectra did not fulfill the acceptance criteria. Examinations of spectra indicate that the
detector appears to have functioned normally during the log run, and the log data are provisionally
accepted, subject to further review and analysis.

C3



Individual spectra were processed in batch mode using APTEC SUPERVISOR to identify individual
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections were
applied for a casing thickness of 11/16 in. from the ground surface to 260 ft. A correction for water in the
borehole was applied below 230 ft, and this depth was determined from the neutron-moisture log. Dead
time corrections were not necessary. The rerun of the SGLS showed good repeatability.

Pre-run and post-run verification spectra for the NMLS were evaluated. The pre-survey verification
spectrum (file CO017CAB) recorded 723 gross cps while the post-survey verification spectrum (file
COR17CAA) recorded 747 gross ¢ps.

Moisture calibration models at Hanford for 10-in. holes with 11/16-in. casing have not been established.
Thus, the neutron log was not processed to estimate volumetric moisture content because the relatively
large borehole diameter and casing thickness are beyond the range of conditions for which the tool was
calibrated. Neutron data are presented as gross counts. In general, an increase in neutron count is
indicative of an ncrease in moisture content, but a quantitative calculation of volumetric moisture cannot
be made at this time. The rerun of the neutron-moisture tool showed good repeatability.

Log Plot Notes:

Separate log plots are provided for gross gamma, naturally o ccurring radionuclides (*°K, #*2Th, **U, and
associated decay progeny), and man-made radionuclides. For each radionuclide, the energy value of the
spectral peak used for quantification is indicated, Unless otherwise noted, all radionuclides are plotted in
picocuries per gram {pCi/g). The open circles indicate the minimum detectable level (MDL) for each
radionuclide. Error bars on each plot represent error associated with counting statistics only and do not
include errors associated with the inverse efficiency function, dead time correction, or casing and water
corrections. These errors are discussed in the calibration report. A combination plot is also included to
facilitate correlation. A gross neutron log of neutron counts is also shown on the combination plot.

Results and Interpretations:

75 was the only man-made radionuclide detected. ¥ Cs activity was detected at two points near the
ground surface. The measured ™’ Cs activity was about 0.2 pCi/g at both the ground surface and at a log
depth of 3 fi.

The changes in gross gamma counts depend primarily upon changes in *°K activities. The increase in gross
gamma counts from about 75 cps to about 115 ¢ps at a log depth of 69 ft corresponds with an increase in
apparent “K activity from about 10 to 15 pCi/g. This increase in total gamma is interpreted as the Hanford
H2. The increase in > Th activity from about 0.8 to 1.0 pCi/g and the increase in gross gamma counts from
110 to 125 cps at 116 ft probably represent the top of the Early Palouse Soil. On the basis of low K-40
activities, the carbonate-rich paleosols of the Pliocene-Pleistocene are interpreted as being between 133 and
137 ft. The caliche layer with characteristically high uranium content {greater than 2.0 pCi/g) is present
between 133 and 135 ft. The top of the Ringold is picked at 138 ft.

The neutron moisture tool’s depressed response in this hole is due at least in part to the low-activity source,
short source-to-detector spacing, and large borehole diameter. The highest neutron counts occurred in the
groundwater as expected. The higher neutron counts that occurred in the 115- to 137-t interval correspond
with the Plio-Pleistocene as interpreted from the SGLS data.

'GWL - groundwater level
2 TOC — top of casing
I N/A - not applicable
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299-W40-18 (C3395) Combination Plot
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299-W18-40 (C3395)
Rerun of Neutron-Moisture Log
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299-W18-40 (C3395)
Rerun of Natural Gamma Logs
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299-W19-44 (C3393)

.
MACTEC EAFADORMENTA. REETORATIOW BERMCES. L LG
Log Data Report
Borehole Information:
[ Borehole: 299-W19-44 (C3393) — Site: U Farm Penimeter
Coordinates GWL (ft): ~230 GWL Date: _ 8/30/01
North East Drill Date TOC” Elevafion ] Total D Depth {ﬂ) Type
N/A? N/A 8/01 N/A 272 Cable
Casing Information:
Outer Inside
Diameter Diameter Thickness Top  Botiom
| Casing Type Stickup {ft) {in.)_ (in.) (in.)} {ft) {ft)
Steel 08 11.75 10.25 0.75 0 61
Steel 2.23 B.75 7.75 0.5 ] 272
Borehole Notes:

This borehole is a RCRA groundwater well. The logging engineer measured the casing stickup at the
borehole using a steel tape and caliper. Explosive environment (high hydrogen) exists at this borehole per
Tim Hottle (BHI). The inside diameter of the 12-inch casing could not be measured because of interference
from the 8-inch casing. Very windy weather and much dust were experienced durmg logging in the late
PM. SGLS logging detected groundwater belfow 231 ft.

Logging Equipment Information:

| Logging System: Gamma 2B [ Type: SGLS (35%)
Calibration Date: (9/00 Calibration Reference: GJ0-2001-245-TAR

[ Logging Procedure: MAC-HGLP 1.6.5

| Logging System Gamma 2E Type: NMLS

Calibraion Date: 05/01 Calibration Reference: GJO-2001-247-TAR

] lLogging Procedure: MAC-HGLP 1.65

Spectral Gamma Logging System (SGLS) Log Run Information:

| Log Run 1 2 3 4 5 6
Date 9/04/01 9/04/01 9/04/01 9/05/01 9/05/01
Logging Engineer Musial Musial Musial Musial Musial
Start Depth {it) 0 135.0 2450 2440 250.0
Finish Depth {ft) 135.0 245.0 225.0 270.0 255.0
Count Time (sec) 200 200 200 200 200
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (i) 10 10 10 1.0 10
ftimin nja” n/a n/a n/a nfa
Pre-Verification BOGA3CAB | BOO43CAB | BOO43CAB | BDO44CAB | BOD44CAB
Start File B0O043000 | B0043136 | B0043247 | B0044000 | BOD44027
Finish File B0043135 | B0043246 | B0043272 | BO044026 | B0044032
Post-Verification BO043CAA | BOO43CAA | BOD43CAA | BOD44CAA | BOO44CAA
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Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 1 2 3 4
Date 9/05/01 9/05/01 9/05/01 9/05/01
Logging Engineer Musial Musial Musial Musial
Start Depth (ft) 60 144.5 182.75 150.0
Finish Depth (ft) 145.0 182.75 230.86 160.0
Count Time (sec} na na 15 na
Live/Real na na R na
Shield (Y/N} N N N N
MSA Interval {ft) 0.25 0.25 0.25 0.25
ft/min 1.0 10 na 1.0
Pre-Verification CL014CAB | CCO14CAB | COD14CAB | CO014CAB
Start File C0014000 | CO014341 C0015495 | CO016000
Finish File C0014340 | C0014494 C0015687 | C0016040
Post-Verification CO016CAA | CO016CAA | COO16CAA | COD16CAA

Logging Opemtion Notes:

A longer count time (200 sec) was required with the SGLS because of the relatively thick casing. In order
to obtain reliable spectra while minimizing overall logging time, the depth interval was increased from 0.5

to 1.0 fi,

Log depths are relative to ground level.

The pre-run verification BO043CAB file passed the verification criteria.
Fine gain adjustment at 78.0 fi (file B0043078).

Fine gain adjustment at 103.0 ft (file BO043103).
Fine gain adjustment at 135.0 ft (file BO043136).
The pre-run verification B0044CARB file passed the verification criteria.

The neutron meisture tool was run centralized.

Analysis Notes:

[ Analyst: | Sobczyk | Date: | 09/11/01

| Reference: | MACVZCP 1.7.9, Rev. 2

Pre-run and post-run verification spectra for the SGLS were evaluated. All of the pre-survey and post-
survey verification spectra were within the control limits, The post-survey verification spectra for all
logging runs (files BOG43CAA and BO0044CAA) were outside of the lower waming limits for the peak
counts per second at 609, 1461, and 2615 keV. Examinations of spectra indicate that the detector appears
to have functioned normally during the log run. Individual spectra were processed in batch mode using
APTEC SUPERVISOR to identify individual energy peaks and determine count rates. Concentrations
were calculated with EXCEL. Corrections were applied for a casing thickness of 1.25 inches from the
ground surface to 60 ft and 0.5 inch from 61 to 270 f£. A correction for water in the borehole was applied
at and below 231 fi. Dead time corrections were not necessary. The first and second reruns of the SGLS

show good repeatability.

Pre-run and post-run verification spectra for the NMLS were evaluated. The pre -survey verification
spectrum recorded 711 gross cps, while the post-survey verification spectrum recorded 799 gross eps.

Moisture calibration models at Hanford for 8-inch-diameter casing with 0.322-inch thickness have been
established. A casing thickness correction (relative to 8-inch casing) can be estimated. Thus, corrections
were applied to the gross neutron counts per second to estimate volumetric moisture content with the
established 8-inch hole size correction and the 0.5-inch casing thickness for 8-inch-diameter casing.
Neutron data are also presented as gross counts and percent moisture by vohune. In general, an increase in
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neutron count is indicative of an increase in moisture content. The rerun of the neutron-moisture toel shows
good repeatability.

Log Plot Notes:

Separate log plots are provided for gross gamma, naturally occurring radionuclides (*°K, **Th, **U, and
associated decay progeny), and man-made radionuclides. For each radionuclide, the energy value of the
spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are plotted in
picocuries per gram (pCi/g). 2*U activity based on both the 609- and 1764-keV photopeaks are plotted. The
open circles indicate the minimum detectable activity (MDA) for each radionuclide. Error bars on each plot
represent error associated with counting statistics only and does not include errors associated with the
inverse efficiency function, dead time correction, or casing and water corrections. These errors are
discussed in the calibration report. A combination plot is also included to faciiitate correlation. A neutron
moisture log of percent moisture by volume is also shown on the combination plot.

Results and Interpretations:

13¢5 was the on;y man-made radionuclide detected. ' Cs activity was detected at a log depth of 3.0 ft.
The measured '*"Cs activity was 0.4 pCi/g and is interpreted as surface contamination. A marginal peak at
1408 keV was observed at 192 ft (file B0043193); this peak is interpreted as the “*U (*'*Bi) 1407.98-keV
peak, not the 52E0 1408.01 -keV peak, because virtually no contamination was detected in this borehole.

The large apparent increase in total gamma counts per second at 61 ft is due to the change from a double to
single string of casing at 61 ft. The casing correction for two strings of casing was applied from the ground
surface to 60 ft instead of 61 fi because the log data appeared to be over corrected at 61 ft if the correction
for two casing strings were applied at 61 ft. Casing correction is not applied to gross gamma data, because
the casing correction factor is encrgy dependent. The decrease in total gamma counts per second at 231 fi is
due to groundwater in the borehole shielding the detector. Changes in MDA at 60 4nd 231 fi are due to
changes in casing configuration and groundwater. The increase in apparent ‘°K activity from about 13 to 19
pCi/g at about 51 ft is interpreted as the top of the Hanford H2. The increase in **2Th activity from about
0.8 to 1.2 pCi/g and the increase in gross gamma counts from 160 to 190 ¢ps at 130 ft probably represents
the top of the Early Palouse Soil. On the basis of low K-40 activities, the carbonate rich paleosois of the
Pliocene-Pleistocene are interpreted as being between 144 and 147 ft. The caliche layer with
characteristically high uranium content (greater than 1.5 pCi/g) is present between 145 and 146 fi. The top
of the Ringold is picked at 147 fi.

The neutron moisture tool’s depressed response in this hole is due to the low-activity source and short
source-to-detector spacing. The highest neutron counts occurred in the groundwater as expected. The
elevated neutron counts per second that occur at about 129 through 147 fi corresponds with the Plio-
Pieistocene as interpreted from the SGLS data,

' GWL - groundwater level
2 TOC - top of casing

* N/A - not available

* nfa — not applicable
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299-W19-44 (C3393)
Man-Made Radionuclide Concentrations

7 Cs (662 keV)

T T I I T _ T I L I === I I T R B | T I _
| [ , | | [ | | | _ |
RS e B R L e e [ = [ R S [RE S R s s S s [ i s

2.0

1.5

1.0
pCi/g

C.18



299-W19-44 (C3393)
Natural Gamma Logs
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299-W19-44 (C3393)
First Rerun of Natural Gamma Logs
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Total Gamma and Dead Time
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299-W19-45 (C3394)

¢ ]
Al TEE DVIGDWIIENTAL. RESTORATION FEIWACES. LiL
Log Data Report
Borehole Information:
Borehole: 299-W19-45 (C3394) | Site: U Farm Perimeter
Coordinates GWL () : ~224.3 GWL Date: 8/15/01
North East Drill Date TOC® Elevation | Total Depth (ft) Type
AT | N/A 8/01 N/A 266.1 air rotary
Casing Information;
Quter Inside
Stickup Diameter | Diameter | Thickness Top | Bottom
Casing Type () (in.) {in.) @in.) (ft) ()
Steel threaded drill pipe 0.25 8.25 7.25 75 0 2661

Borehole Notes:
This borehole is a RCRA groundwater well that was logged through the drill pipe.

Logging Fquipment Information:

L ing System:
Calibration Date:

Gamma 28
9/00

[ Type: SGLS (35%)

Calibration Reference: G.J0O-2001-245-TAR

[ Logging Pracedure: MAC-HGLP 165

Logging System:  Gamma 2E [ Type: NMLS
Calibration Date: _ 5/01 __ Calibration Reference: GJO-2001-247-1AR

[ Logging Procedure: MAC-HGLP 1.6.6

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2/Repeat 3 4/Repeat
Date 8/15/01 8/15/01 8/16/01 8/16/01
Logging Engineer Musial Musial Musial Musial

| Start Depth {ft) 0 115 114 135
Finish Depth (ft) 115 103 266 150
Count Time (sec) 200 200 200 200
Live/Real R R R R
Shield (YIN) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0

Tmin nia® na Wa na
Pre-Verification BOO036CAB B0OC0O3BCAB B00037CAB B0O0037/CAB
Start File B0036000 B0036116 B0037000 B0O037153
Finish File B0036115 B0036128 B0O037152 BO037168
Post-Verification BODO36CAA BOOG3BCAA BD0037CAA BO0O037CAA
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Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 1 2 3/Repeat
Date 8/16/01 B8/16/01 8/16/01
Logging Enginser Musial Musial Musial
Start Depth (ft) ] 111.75 110

Finish Depth {ff) T11.75 225 88

Count Time {sec) n/a nfa n/a
Live/Real n/a nfa nfa

Shield (Y/N}) N N N

MSA Interval {f) 0.25 0.25 0.25

ft/rmin 1.0 10 1.0
Pre-Verification CO012CAB C0012CAB CDO12CAB
Start File Cc0012000 C0012448 C0012901
Finish File C0012447 C0012900 C0012989
PostkVerfication C0012CAA CO012CAA COC12CAA

Logging Operation Notes:

A longer count time (200 sec) was required with the SGLS because of the relatively thick casing. The
botrehole was logged in the drill pipe before completion as a groundwater monitoring well, To obtain
reliable spectra while minimizing overall logging time, the depth interval was increased from 0.5 to 1.0 ft.

SGLS log depths are relative to ground level. During logging runs, no fine gain adjusimenis occurred.

The pre-run verification BOO36CAA file passed the verification criteria. The postsurvey verification
BO036CAA failed to meet the acceptance criteria. The counts of the 1460- and 2614- keV peaks were both
below the warning limits, and the counts of the 609-keV peak were below the control limit, The tool,
however, appears to be functioning normally. The counts of the 609 - and 1460 -keV peaks in the pre-survey
verification BOO37CAB were both below the warning limits, however, the tool appears to be functioning
properly.

Neutron moisture logs were run on 8/16/01 using the RLS 1, and log depths are relative to ground level,
The neutron moisture tool was run centralized.

Analysis Notes:

[ Analyst:|  Sobczyk | Date:| 08/28/01 | Reference:| MAC-VZCP 1.7.8 Rev. 2 |

Pre-run and post-run verification spectra for the SGLS were evaluated. All of the pre-survey verification
specira were within the control limits. The post-survey verification spectrum for logging run 1 (file
BOOMO36CAA) was the only post-survey verification spectrum that was outside of the control limits. The
peak counts per second for the 609-keV peak was below the lower control limits for this post-run
verification spectra. Examinations of spectra indicate that the detector appears to have functioned normally
during the log run. Individual spectra were processed in batch mode using APTEC SUPERVISOR to
identify individual energy peaks and determine count rates. Concentrations were calculated with EXCEL.
Corrections were applied for a casing thickness of 3/4 in. from the ground surface to 266 ft. A correction
for water in the borehole was applied below 224 ft. Dead time corrections were not necessary.

Moisture calibration models at Hanford for 10-in. holes with 3/4-in. casing have not been established.
Thus, the neutron log was not processed to estimate volumetric moisture content because the relatively
large borehole diameter and casing thickness are beyond the range of conditions for which the tool was
calibrated. Neutron data are presented as gross counts. In general, an increase in neutron count is
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indicative of an increase in moisture content, but a quantitative calculation of volumetric moisture cannot
be made at this time.

Moisture calibration models at Hanford for 8-in. diameter casing with 0.322-in. thickness have been
established. A casing thickness correction (relative to 8-in. casing) can be estimated. Thus, corrections were
applied to the gross nentron cps to estimate volumetric moisture content with the established 8-in. hole -size
correction and the 1/2-inch casing thickness for 8-in.-diameter casing. Neutron data are also presented as
gross counts. In general, an increase in neutron count is indicative of an increase in moisture content.

The rerun of the neutren-moisture tool shows good repeatability, and the rerun may be off-depth by -0.25 fi
compared to the original run.

Log Plot Notes:

Separate log plots are provided for gross gamma, naturally occurring radionuelides (*°K, " Th, * U, and
associated decay progeny), and man-made radionuclides. For each radionuclide, the energy vatue of the
speciral peak used for quantification is indicated, Unless otherwise noted, all radionuclides are plotted in
picocuries pet gram (pCi/g). The open circles indicate the minimum detectable activity (MDA) for each
radionuclide. Error bars on each plot represent error associated with counting statistics only and does not
include etrors associated with the inverse efficiency function, dead time correction, or casing and water
corrections, These errors are discussed in the calibration report. A combination plot is alse included to
facilitate correlation. A neutron moisture log of neutron counts is also shown on the combination plot.

Results and Interpretations:

¥ Cs was the only man-made radlonuclldc detected. ¥ Cs activity was detected at the three points near the
ground surface. The measured "’ Cs activity ranged from 0.4 to 1.4 pCi/g and is interpreted as surface
contamination. A marginal peak at 1408 keV was observed at 140 ft (file BO037026); this peak is
interpreted as the r’BU (*"*Bi) 1407.98-keV peak, not the *Eu 1408.01-keV peak, because it is in a caliche
layer with a high **U content.

The changes in gross gamma counts depend primarily upon changes in *°K activities. The increase in gross
gamma counts from about 85 cps to about 130 cps at a log depth of 53 fi corresponds with an increase in
apparent ¢ actmty from about 13 to 19 pCi/g. This increase in total gamma is interpreted as the Hanford
H2. The increase in *>2Th activity from about 0.8 to 1.2 pCi/g and the increase in gross gamma counts from
125 to 145 cps at 124 fi probably represent the top of the Early Palouse Soil, On the basis of low K-40
activities, the carbonate-rich paleosols of the Pliocene-Pleistocene are interpreted as being between 139 ft
and 143 ft. The caliche layer with characteristically high uranium content (greater than 2.0 pCi/g) is present
between 140 and 144 fi. The top of the Ringold is picked at 146 ft.

Below 224 fi, the apparent increase 111 U activity based on the 609-keV spectral line of about 1 pCifg is
greater than the apparcnt increase in ¥ U activity based on the 1764-keV line of about .25 pCi/g. This
apparent increase in 2 1J at groundwater is probably the result of dissolved radon (%> Rn) in the water.
Quantification of naturatly occurrmg BUis based on measurement of the daughter ' 81 assuming that
secular equilibrium has been attained. However, 2'*Bi is also a short-term daughter of Rn. The presence

of *Rn is indicated by elevated counts in spectral peaks assoctated with 2'Ph and 2"*Bi and does not
indicate an increase in >**U. The factthat a discrepancy exists between the *"Bi lines at 609 and 1764 keV
suggests that radon and its daughters are present within the water. The apparent concentration based on the
609-keV peak appears to increase more than that based on the 1764-keV peak because the water correction
factor decreases with increasing energy level. If the source of the gamma photons is within the water, then
there is less attenvation than would be expected, and the effect of the water correction is an apparent
increase in the calculated concentration.

The neutron moisture tool’s depressed response in this hole is due to the low-activity source, and short
source-to-detector spacing. The highest neutron counts occutred in the groundwater as expected. The
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elevated neutron counts per second that occur at about 125 through 140 fi correspond with an interval of
telatively high total gamma interpreted as the Early Palouse Soil.

' GWL - groundwater level
2 TOC - top of casing

* N/A — not available

* n/a — not applicable
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